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(54) Lower body safety arrangement 

(57) A safety arrangement for a motor vehicle comprises a support 8 located on the floor 2 in front of the front 
seat 1, said support having an upper surface which is initially flush with the floor and is raised to an elevated 
position in an accident. The support may provide yieldable support for the feet. The elevated position serves to 
protect the feet and legs of the occupant of the seat The support may comprise an airbag associated with a 
gas generator 6 and a crash sensor 5; or alternatively it may comprise at least one flexible element or strap (12, 
13 figures 4 and 5) extending initially along a non-linear path across the floor of the vehicle, said element 
being associated with a crash sensor 5 and means to apply tension to said element to cause it to follow a 
substantially linear path, said means may be a piston and cylinder 9 associated with a gas generator 6. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy : 
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PATENTS ACT 19 7 7 
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DESCRIPTION OF INVENTION 

"IMPROVEMENTS IN OR RELATING TO A SAFETY ARRANGEMENT" 

THE PRESENT INVENTION relates to a safety arrangement, and 
more particularly relates to a safety arrangement in a 
motor vehicle, such as a motor car. 

When a motor vehicle is involved in a frontal 
impact, there is a risk that an occupant of the front seat 
of the motor vehicle may suffer injury to the feet, legs or 
knees. 

For example, injuries can occur in the foot or 
ankle due to a short, rapid acceleration of the floor in 
the foot well. In a typical accident situation, the floor 
may accelerate upwardly and inwardly with an instantaneous 
acceleration which may be as high as l,000g. Since the 
feet and legs of an occupant of a motor vehicle may well be 
resting on the floor, and will have inertia, it is to be 
appreciated that this high acceleration of the floor may 
cause substantial injuries to the feet and/or lower legs of 
the occupants of the vehicle. Similar injuries may also 
arise if the floor of the foot well is penetrated by, for 
example, part of the suspension of the vehicle, or some 
other component which is driven rearwardly into the foot 
well as a consequence of the accident. Sometimes fractures 
of the lower leg are experienced as a consequence of the 
leg being trapped under the fascia, and the situation may 
be made worse if the floor or fascia is penetrated by 
components driven rearwardly during the accident. 



Further injuries can be caused to the knees of the 
occupant and, additionally, injuries can be caused by the 
feet or legs of the occupant impacting with the pedals 
present in the motor vehicle. 

Various proposals have been made previously in 
attempts to overcome these problems. For example, DE-A- 
4,335,511 discloses a complex arrangement in which the 
pedals are retracted to a position in which they are 
unlikely to injure the occupant of the vehicle in the event 
that an accident should arise. Various types of padding 
have also been proposed to provide protection for the knees 
of an occupant of a vehicle, the padding comprising an air- 
bag, a resilient element or even a resilient element 
mounted on a movable support. Reference may be made to DE- 
A-2,109,637, DE-A-4 , 243 , 791 and DE-A-4 , 3 0 1 , 9 3 3 . 

The prior proposed arrangements are relatively 
complex, and the present invention seeks to provide- an 
improved safety arrangement for use in a motor vehicle. 

According to this invention there is provided a 
safety arrangement in a motor Vehicle, the arrangement 
comprising support means initially located on the floor in 
front of a front seat of the vehicle, which means present 
an upper surface, accident responsive means being provided 
which respond to an accident situation to cause the upper 
surface of said support means to move to an elevated 
position. 

Preferably the upper surface, when in the elevated 
position, provides a yieldable support for the feet of an 
occupant of the vehicle. 



Conveniently the said support means comprise an 
air-bag initially located on the floor of the vehicle in 
front of the seat, said accident responsive means 
comprising means to inflate the air-bag and sensor to sense 
an accident to activate the means which inflate the air- 
bag. 

In an alternative embodiment of the invention the 
support means comprise at least one flexible element 
extending initially along a non-linear path extending 
across the floor of the vehicle, said accident responsive 
means comprising means to apply tension to the flexible 
element to cause the flexible element to follow a 
substantially linear path, thus elevating the upper surface 
of the or each flexible element. 

Conveniently the said at least one flexible element 
comprises two flexible straps. 

Advantageously the means adapted to apply tension 
to the or each flexible element comprise a piston-and- 
cylinder device, means to supply gas to the piston-and- 
cylinder device to move the piston and sensor means adapted 
to activate the means to supply gas in response to an 
accident being sensed. 

In a preferred embodiment means are provided to 
retain part of the or each flexible element in a 
predetermined position adjacent a junction between two non- 
aligned portions of the floor of the vehicle. 

In order that the invention may be more readily 
understood, and so that further features thereof may be 
appreciated, the invention will now be described, by way of 



example, with reference to the accompanying drawings in 
which: 

FIGURE 1 is a diagrammatic cross-sectional view of 
one safety arrangement in accordance with the invention in 
an initial state, 

FIGURE 2 is a view corresponding to Figure 1 
showing the safety arrangement of Figure 1 in an operative 
state, 

FIGURE 3 is a view illustrating the operative parts 
of a safety arrangement comprising a second embodiment of 
the invention in a preliminary state, and 

FIGURE 4 is a corresponding view illustrating the 
safety arrangement of Figure 3 in the operative state. 

Throughout the drawings, like references relate to 
like parts. 

Referring initially to Figures 1 and 2 of the 
accompanying drawings, a safety arrangement is illustrated 
which is mounted in position in a motor vehicle. The front 
seat 1 of the motor vehicle is visible, as is floor 2 in 
the front of the front seat and an inclined scuttle 3 which 
is located further forwardly within the motor vehicle. The 
floor 2 and the scuttle 3 together form a foot well. The 
gear stick 4 is also illustrated. 

A crash sensor 5 is provided adapted to sense a 
frontal impact or a severe deceleration of the motor 
vehicle. The sensor 5 is adapted to control a gas 
generator 6 which generates gas. The gas generator 6 may 
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comprise a pyrotechnic device or may comprise a source of 
compressed gas. 

A duct 7 leads from the gas generator to an air- 
bag 8 which, as shown in Figure 1, has an initial 
uninflated position in which the upper surface of the air- 
bag is flush with the floor 2 located in front of the 
seat 1 and with the sloping scuttle 3. The scuttle 3 
slopes, whereas the floor 2 is horizontal. The scuttle 3 
is thus not aligned with the floor 2. 

It is to be appreciated that the arrangement shown ^ 
in Figure 1 will be totally unobtrusive when in the 
condition illustrated. A carpet may be located resting on • 
the floor above the air-bag 8 and resting on the scuttle 3. 

In the event that an accident should be sensed by 
the sensor 5, the gas generator 6 will be activated and gas 
will flow through the conduit 7 to inflate the air-bag 8. 
The air-bag will then have the condition illustrated in 
Figure 2 . 

It is to be appreciated that the upper surface of 
the air-bag will have been elevated as a consequence of the 
inflation of the air-bag. 

If a person is occupying the seat 1 when the air- 
bag is inflated, the feet of the person occupying the seat 
will be elevated as the air-bag 8 inflates. The air-bag 
will form a relatively soft yieldable cushion located 
beneath the feet of the occupant of the vehicle. 

It is to be appreciated that with the feet of the 
occupant elevated, even if the floor of the motor vehicle 
is given a very high acceleration, because the feet of the 
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occupant are not in contact with the floor, no severe 
injury will be imparted immediately to the feet or legs of 
the occupant of the vehicle. The air-bag will act as a 
"cushion" between the floor and the feet of the occupant, 
and even if the feet of the occupant remain in their 
elevated position as the floor accelerates inwardly, 
because there is no contact between the floor and the feet 
of the occupant, no injury will be inflicted on the feet of 
the occupant by the floor. Also, of course, there is a 
minimal risk of any item penetrating the foot well and 
injuring the feet of the occupant of the vehicle. Also, 
since the knees of the occupant will also be elevated, the 
risk of injury occurring to the knees of the occupant of 
the vehicle is also reduced. Furthermore, since the upper 
surface of the air-bag will have elevated the feet of the 
occupant of the seat above the pedals of the vehicle 
(assuming that the occupant of the seat is the driver of 
the vehicle) , there is no need to provide any complicated 
mechanism to move the pedals to a retracted position. 

Figures 3 and 4 illustrate an alternative 
embodiment of the invention. Again the front seat 1, 
floor 2 and scuttle 3 are illustrated, together with the 
gear stick 4. 

The crash sensor 5 is again associated with a gas 
generator 6. The gas generator 6, however, supplies gas 
through a conduit 7 to a piston and cylinder device 9. A 
shaft 10, which is connected to the piston, extends from 
the piston-and-cylinder device 9 and engages a transverse 
bar 11. Each end of the transverse bar 11 is connected to 
a flexible element comprising length of strap 12,13. 
Instead of two straps, a single sheet of flexible material 
could be utilised. Each length of strap 12,13 extends 
across the floor 2 to a position adjacent the junction 



between the floor 2 and the scuttle 3. A retaining bar 14 
extends across the straps and is retained in position by 
releasable connecting elements 15. Terminal portions of 
the straps 12,13 extend up the scuttle 3 to a terminal 
retaining bar 16 which secures the ends of the straps 12,13 
to the scuttle 3. Thus, each strap initially extends along 
a non-linear path extending across the floor of the vehicle 
in front of the seat. 

In the event that an accident should arise, the 
sensor 5 will activate the gas generator 6, causing the 
piston to be drawn into the cylinder of the piston-and- 
cylinder device 9. This draws the transverse bar 11 
rearwardly, applying tension to the straps 12,13. The 
straps 12,13 tend to rise, and the retaining bar 14 becomes 
disengaged from the releasable connectors 15. The straps 
thus become tensioned, as illustrated in Figure 4. The 
straps then follow a substantially linear path. 

The upper surface of the straps .thus become 
elevated above the floor 2 and scuttle 3, causing any 
carpet present on top of the straps also to rise. The 
arrangement again effectively provides a yieldable support 
for the feet of the occupant of the vehicle, with the feet 
of the occupant of the vehicle being raised to an elevated 
position . 



CLAIMS : 



1. A safety arrangement in a motor vehicle, the 
arrangement comprising support means initially located on 
the floor in front of a front seat of the vehicle, which 
means present an upper surface, accident responsive means 
being provided which respond to an accident situation to 
cause the upper surface of said support means to move to an 
elevated position . 

2. A safety arrangement according to Claim 1 wherein 
the upper surface, when in the elevated position, provides 
a yieldable support for the feet of an occupant of the 
vehicle* 

3. A safety arrangement according to claim 1 or 2 
wherein the said support means comprise an air-bag 
initially located on the floor of the vehicle in front of 
the seat, said accident responsive means comprising means 
to inflate the air-bag and sensor to sense an accident to 
activate the means which inflate the air-bag. 

4. An arrangement according to Claim l or 2 wherein 
the support means comprise at least one flexible element 
extending initially along a non-linear path extending 
across the floor of the vehicle, said accident responsive 
means comprising means to apply tension to the flexible 
element to cause the flexible element to follow a 
substantially linear path, thus elevating the upper surface 
of the or each flexible element. 
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5. An arrangement according to Claim 4 wherein the 
said at least one flexible element comprises two flexible 
straps . 

6. An arrangement according to Claim 4 or 5 wherein 
the means adapted to apply tension to the or each flexible 
element comprise a piston-and-cylinder device, means to 
supply gas to the piston-and-cylinder device to move the 
piston and sensor means adapted to activate the means to 
supply gas in response to .an accident being sensed. 

7. An arrangement according to any one of Claims 4 to 
6 wherein means are provided to retain part of the or each 
flexible element in a predetermined position adjacent a 
junction between two non-aligned portions of the floor of 
the vehicle. 

8. A safety arrangement in a motor vehicle 
substantially as herein described with reference to and as 
shown in Figures 1 and 2 of the accompanying drawings. 

9. A safety arrangement in a motor vehicle 
substantially as herein described with reference to and as 
shown in Figures 3 and 4 of the accompanying drawings. 

10. Any novel feature or combination of features 
disclosed herein. 
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